Enhancement of phagocytotic activity by prion protein in PrP-deficient macrophage cells.
Macrophages, especially follicular dendritic cells, contribute to the pathogenesis of prion diseases by accumulating an abnormal isoform of prion protein (PrPSc), which is converted from the cellular isoform of prion protein (PrPC). As information on the function of PrPC in macrophages is limited, we have established a prion protein (PrP) gene (Prnp)-deficient macrophage cell line from the bone marrow of ZrchI Prnp-/- mice. These cells expressed macrophage specific proteins (F4/80 and MOMA-2) and displayed phagocytotic properties. The Prnp-/- macrophage cell line (MplZ) showed shorter pseudopodium extension and less phagocytotic activity than a Prnp+/+ macrophage cell line (MWF). In addition, the MplZ cells were more sensitive to serum deprivation than the MWF cells and underwent apoptotic cell death in these conditions. These findings suggest that PrPC enhances the incorporation of materials possibly including PrPSc and decreases the sensitivity of cells to oxidative stress, which may be induced by PrPSc accumulation.